Site-directed mutation of the active site of influenza neuraminidase and implications for the catalytic mechanism.
Different isolates of influenza virus show a high degree of amino acid sequence variation in their surface glycoproteins. Conserved residues located in the substrate-binding pocket of the influenza virus neuraminidase are therefore likely to be involved in substrate binding or enzyme catalysis. In order to study the structure and function of the active site of this protein, a full-length cDNA clone of the neuraminidase gene from influenza A/Tokyo/3/67 was subcloned into aN M13 vector and amino acid substitutions were made in selected residues by using the oligonucleotide mismatch technique. The mutant neuraminidase genes were expressed from a recombinant SV40 vector, and the proteins were analyzed for synthesis, transport to the cell surface, and proper three-dimensional folding by internal and surface immunofluorescence. The mutant neuraminidase proteins were then assayed to determine the effect of the amino acid substitution on enzyme activity. Twelve of the 14 mutant proteins were correctly folded and were transported to the cell surface in a manner identical with that of the wild type. Two of these have full enzyme activity, but seven mutants, despite correct three-dimensional structure, have completely lost neuraminidase activity. Two mutants were active at low pH. The properties of the mutant enzymes suggest a possible mechanism of neuraminidase action.